Backgrond: To compare the survival of glioblastoma multiforme (GBM) patients operated on at public hospital with that of patients operated on at the private hospital. Method: We carried out a retrospective analysis of the patients' medical records, the surgical reports, and the pre and post-operative images of patients with a histopathological confirmed adult supratentorial glioblastoma multiform (GBM). Sixty-three patients were treated at public hospital and 21 at private hospitals. Results: The present study revealed that the survival of patients treated in private hospitals was statistically superior to that of patients treated in public hospitals (11.9 vs 7.7). Conclusions: Our study advances towards the confirmation of the hypothesis that socioeconomic and educational factors influence the KPS and the performance of RT treatment, with negative effects over the GBM patients' survival.
Introduction
This study aims at comparing the survival of supratentorial adult GBM patients operated on at public hospital with that of GBM patients operated on at the private hospital and observe, if besides the previously identified prognostic factors [1] [2] [3] [4] [5] [6] [7] , socioeconomic factors, as previous reported by several authors, interfere in the GBM patients' survival in Brazil [8] [9] [10] [11] [12] .
Method
We carried out a retrospective analysis of the patients' medical records, the surgical reports, and the pre and post-operative images of 66 patients with a confirmed histopathological adult supratentorial GBM diagnosis (grade 4 astrocytoma of the World Health Organization WHO) treated at public hospital or at private hospitals. The public hospital is a Ministry of Health hospital located in Rio de Janeiro, only admits patients from the Public Health System (Sistema Único de Saúde). The private hospital admit patients with either private or state corporation health insurances. The 45 public hospital patients form group number 1. The Group 2 is formed of 21 patients operated on at the private hospitals. Considering the two groups, we ended up analyzing a total of 66 patients. These patients were operated on between 1999 and 2009.
All surgeries were performed with the use of microsurgical techniques and by an experienced group of neurosurgeons (JCL, RA, CP) who were responsible for all surgeries in both groups of patients. In the series from the public hospital the chief resident operated on some patients but always under direct supervision from one of the above-mentioned neurosurgeons. Both hospitals have well equipped operative suites with neurosurgical microscopes, bipolar, ultrasound aspirators, and microsurgical instruments. Regardless of the group, we use the same general principles when proceeding with tumor resection. The surgical philosophy followed for these tumors was to obtain a complete microsurgical tumor resection, particularly in patients who are relatively young. Therefore, in regard to the microsurgical techniques we obtain a quite homogeneous surgical philosophy, decreasing possible selection biases. Our attention was drawn to the acquisition of data referring to age, pre-surgery neurological condition, measures based on the KPS scale, tumor resection extent and performance of radiotherapy (RT). We carried out an investigation to find out whether socioeconomic and educational factors interfered in the patients' survival. To test the difference within the distribution continuous variables, the Mann-Whitney test was utilized; for the difference between proportions, the chi-square test (or the Fisher test, if needed) was used. Kaplan-Meier's methods were used for survival estimate, and the Cox method for proportional hazard ratio estimate, using Epi Info 3.4 software.
Results

Survival
Surgical death (until 30 days after surgery) occurred with 3 (6.7%) patients operated on at a public hospital and with one (4.8%) individual operated on at private hospitals. The average survival rate of the whole group, taking into consideration the period starting from the moment of the surgery up to the last evaluation or death was of 9.3 months. For group 1 the average survival rate was of 7.7 ± 8.9 months and for group 2 of 11.9 ± 7.0 months (p = 0.01). The comparison of survival probability between the 2 groups based on the Kaplan-Meier method suggested a superior survival rate among the patients operated on at private hospitals (group 2), a statistically significative finding (p = 0,005). A 6-month survival probability estimate happened in 89% of the private hospital patients vs 63% in the public one; a 12-month estimate happened in70% vs 24% of the patients respectively, and an 18-month in 33% vs 5% (Figure 1 ). 
Prognostic Factors
Age and Sex-Our population consisted of 31 women (47%) and 35 men (53%). The age varied from 27 to 84 (average of 55). The sex and age distribution did not present a statistically significative difference between the two groups, although the percentage of individuals with 50 years of age or above was higher in group 1.
Tumor resection extent-In group 1, total removal was performed in 22 (48.9%) of the cases. In group 2, total removal was performed in 15 instances (71.4%).
Patients reoperation was performed in 2 patients, in the group 2 and in 3 instances in the group 1. The individuals with total removal had a superior survival, if compared with that of those that have undergone a partial one, but with no statistical significance (p = 0.057).
Karnosfsky-In group 1, the median was of 70 with extremes between 50 and 100, KPS superior to 70 only among 24 (53.3%) of the patients. In group 2 an average KPS of 90 was found, varying from 70 to 100; all the individuals in this group presented KPS superior to 70. Group 2, KPS was significatively superior to that of group 1. In our study, the individuals with KPS inferior to 70 had a shorter survival when compared to those with KPS superior to 70. This finding was statistically significative (p = 0.001).
Radiotherapy-In group 1, only 27 (60%) patients completed the prescribed RT. However, in group 2, 17 (84%) individuals concluded the treatment. The patients who finished radiotherapy had a superior survival. This finding was statistically significative (p < 0.0001). During the period of this study, temozolamide were not available for use in the public hospital, therefore we do not include this topic in our analyze.
Multivariate Analysis: Adjusted Survival
A heterogeneous distribution of some prognostic factors between the two groups, such as KPS and the use of RT could justify the smaller survival in group 1 (public). Table 3 shows the death hazard for the group public versus private, gross and adjusted to some variables, using Cox proportional hazards model. It was observed that the gross death proportional hazard was 2.59 times superior in the public group when compared to the private one (model 1) (Tables 1-3 ).
Discussion
GBM is the most frequent brain tumor among adult patients [1] [2] [3] [4] [5] [6] [7] .
The present survival rate of a patient with GBM is approximately of one year and only occasionally; some individuals may reach a superior survival rate [13, 14] .
Surgery and RT are still considered the basic treatment, and can be complemented with chemotherapy [1] [2] [3] [4] 6, 13, [15] [16] [17] [18] [19] [20] . The present investigation revealed that survival time of patients from group 2 (11.9 months) was statistically superior to that of patients from group 1 (7.4 months). We also observed that prognostic factors such as KPS and RT performance were worse within patients treated in public hospitals, which may probably partially explain the difference of survival rates between the two groups. This study is limited by drawbacks of a retrospective analysis and the relative low numbers of patients. Only a large prospective study can overcome this weakness.
The Human Development Index (HDI) is a composite statistical measure used by the United Nations (UN) to rank countries according to the level of "human development" and separate high development, middle development, and low development countries. The statistics is composed from data on expectancy life, education and per-capita GPS as an indicator of standard of living, collected at the national or local level. We detected that the average HDI of the public patients varied from 0.798 -0.711 (low development) but in the private group the average IDH varied from 0.970 -0.938 (high development).
The average time between the appearance of the first symptoms and surgery was of 1.67+/-1.02 months for group 2 and of 2.76+/-2.26 months for patients treated in public hospital.
The group 1 did worse, they had a more advanced disease, maybe due to lack of knowledge when or where to seek medical care, which means it takes lot of time to the initial diagnosis and also the long awaiting list to realize the prescribed surgery, so less like to get macroscopic total tumor resection and also more co-morbity leading to lower Karnosfsky at presentation, interfering in survival.
Twenty-seven patients (40%) in group 1 did not finish RT, contrasting with the private group where only 3 patients (14%) did not finish the RT. In group 1, 17 (82%) patients live in the city outskirts. The average distance between their houses and the place where RT is done is 23.7+/-13.8 km. In the private group, the average distance between their houses and the place where RT is done is 14.6+/-16.4 km. The discrepancy found between the two groups may be partially explained because of the long distance between the patients' place of residence and the place where RT is performed. Another possible explanation for these disparities was the patient's deterioration and he or she was no longer felt suitable to continue the treatment. After analyzing these data, we decided to hold the discharge in group 1, until these patients finished the prescribed RT. This is a prognostic factor, which probably had a negative impact on the worse survival rate found in group 1.
Jagger C et al. [8] found that, in Europe, there is a decrease in life expectation within less socially privileged groups. They claim that the significant difference in health quality found among the European Community countries represent manifestations of unfavorable environmental, social and economic factors.
Inskip PD et al. [11] observe that, in the United States, education and family influence brain tumor diagnosis. They assert that people with no health insurance or with a governmental insurance (Medcaid) have a later brain tumor diagnosis. The delay of medical treatment, access to specialists and to imaging studies lead to late diagnosis. While early diagnosis allows for a more effective treatment, any delay in the diagnosis and in the beginning of the treatment is, on the other hand, extremely important for the patients 'survival. Recently, Curry et al. [21] report racial, ethnic and social disparities in patient's outcome after craniotomy for tumor in the United States. In this paper, they examined the sort-term patients' outcomes that underwent craniotomies for brain tumor and found consistent evidence of poorer short-term outcomes for members of certain socially disadvantaged groups, which typically contain persons who are uninsured and lack access to primary care physicians and expensive imaging tests. They concluded that both race and socioeconomic status have been shown to be an important predictor of outcome after complex surgical procedures in the US.
We may conclude that the present study revealed that the non-adjusted survival of patients in group 2 (private) was statistically superior to that of patients in group 1(public), average survival of 11.9 months vs 7.7. The patients from group 1 have a low level of education and low family income. The prognostic factors such as KPS and RT performance were statistically worse among these patients.
Our study moves towards proving the hypothesis that besides medical factors, socioeconomic and educational factors may contribute to a have negative influence over the survival. This disparity can be alleviating with a better education, establishing health clinics in poor areas of the city, access to specialists and to imaging studies. While early diagnosis allows for a more effective treatment, any delay in the diagnosis, on the other hand, is extremely important for the patients 'survival.
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